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Abstract of JP 2002185848 (A) 

PROBLEM TO BE SOLVED: To obtain an electronic still camera that controls the 
exposure sensitivity. SOLUTION: An MPU 20 changes a duty that alternately repeats 
storage of electric charges and discharge of electric charges while setting a shutter 
time with respect to a CCD 14 to be a prescribed time. When the charge storage 
time is shorter than the set shutter time, an output value of an image signal outputted 
from the CCD 14 is decreased to decrease the exposure sensitivity. The MPU 20 
changes floating capacitance values 143, 144 (Figure 3) in a signal output section of 
the CCD 14. When the floating capacitance values 143, 144 (Figure 3) be come 
smaller, the detection sensitivity of electric charges stored in the CCD 1 4 is 
enhanced to increase the exposure sensitivity.; The MPU 20 changes the 
amplification gain of a variable gain amplifier circuit 16 that amplifies an image signal 
outputted from the CCD 14. When the amplification gain gets higher, the level of the 
image signal received by an analog/digital converter circuit 17 is increased to 
increase the exposure sensitivity. 
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IIRfe^S] MPU20(S, CCD14 KMti v-v «y 

£§*lTV^45/-v>y*S>l$J: Offi^St, CCD 14 

ffiTt*. MPU2 0J4, CCD14«fl»fltt*fc*i 
ttS7P-T^y^*14 3, 144(H3)MMfc3 
•fr*. 7n-f^y/^fil4 3, 144(03)*^$ 
CCD14t#KSitS«?lfWBiaj«K3W« 
£9, JBte!SS#±JM-*. MPU 2 0(4, CCD 14 

6*>*(p«&s*n;3-£s. ±M»M#* s i«<^§t, a 

/DSgSIEIKl 7tA*SfifiHWi-9«*»±*«f3. S 
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T> 

ttriB^^spw^sji: . mi stiffs t& v vc a a § 

[ff*II 3 ] gft$£ 1 2 tia«o«^f-^^ 
SWtSiirClt3!fi!SUStlWlft* - k ZW&k-tl*?* 

ell, ftev^meff lomeaj: 0'hS4»2ojwe 

it5K»<0«^K*ft-t**S¥S* $ A> * ; i £ 
EV=AV+TV=BV+SV 

T\ «E9fMUCB VfcJSfCBWeAVtS.ktfi^ .y? 
[00 03] 

DflAVfe ±V'yt ^MTW^mM\zm.^X'% h 
k%!&tf^\ LfrlKtfh. y oV&iityKX^z 

mmmsvtmzm^tix it o t , &?#»£b 
*&b#£ t, « Ktmaxu^ v mmmmizm. 

[0004] *«^<0BWJ4, K9«J itfS"r 7 m 
[0005] 



m.k'Thn^X^iVi^y . 

isrieiSiJi^aKJ:o»j»s<i4*3i^^«ffl*»fc*' 
m&k. 

mvm&mm-hwm&&k , 
mzmmmzmz nx^hnmrn. mm»v > 

mmmm^xm^mm kmmmmmmk * 
zmzftomit^t^xmmmmzxmm 
%mmimm i %mm®k , 
mmmmzx vm*$tit:Rm&k%&£o t«r 

Sr ttft fc A: 1 ? x x y . 
[^aJ!wp«fM!] 
[000 1 } 

[0002] 

BV, *5iV»3l3WSVtJBv^T, <fc£ ( 1 ) fcXl 

mmx&n 07^,9 mmmhtix \ >*> . 

[ftl] 

(1) 

[ mifciBim fcfe^s ] -mmcDBm&^tm 1 

( 1 ) H$g 1 tiEtt<03fflHt: i hlFf-x+iVij* y 

wu muyxzmixmmmm-mmm 
4 k , m^m^mmi-mm^iii^m 1 3 1 , jt« 
mi 4izm%ztix^&mmffl, aHuu^xtss 
snxv^Rije, *s iimaE«m*a 1 3 tct o«i£tj 
ziihtmwnmzm ixmw&s&mi.-ttw&m. 
20k, mmk 1 4 1 i *»3ej8«*iiS5-r**3ti» 
&m®m2 0 1 , -«»#S2 oci o«s»s*ut*3t 

iSSt^S J; 5 (cfS3ti»flEi«8f*Bfc 2 0 SSJffll 
^a2 0t&fi|^l>;fc(Cj;'9, ±iELfcB«*aiS1- 

( 2 ) W^JS2 tiBDKOl&BJii. W*3S 1 tlBtt^m^ 

itxmm&mmtz £ t . 
( 3 ) it ^jb 3 iztmcowm. mxm 1 a ^(4 2 ^ib 

f-;^ ^7(:tJ^T, BXSIHM&R 2 0 

(4, ii^jai4icftv^ffiA**i*wws-9«wri 
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( 4 ) mxm ksa&mt* m& i ~3 wrti 
xw*isti&»miBmsi<m%ffl3±. asm* 

( 5 ) 5 fciBs^sja. mm i ~4 *>wro. 

( 6 ) 11*116 fciE»«0*HJifc: J: hlfrx+iMiX 5 
{4. iMJP^XtaLTtt^fWIlSaKRtiJWft^Sl 

4 1 , mmi&im't&vim&m 1 3 1 , jwr 

*Sl4t|gS§iiTV^H^B#ra, »»l/X*fcSJ£ 
fc ££5fc?T 0 Jt**Sfl:$-B:TaHR^a 1 4 lc «t £g 

m&tmm-ixmiBmmm o t , ?j»&2 

0 (c J: 13 aw 8#ifc«*aRK i & £ i 3 £ JMSiW 
¥R2 0frWfW-*iwip*a20ktfl|i4;kicJ: 

[ 0 0 0 6 3 =5r*3. ±filia*JK«t*3feft^R«B 
[0007] 

mmmtmtti. urn, xmw-mmmmiz 

Hifctjwc, l^f/W^5(;(i, kyx^o 1 1 

t, 5 5-12fc, flUXtftffilllKl 3fc, CCD 14 

t, cDsmssi 5fc, ^w#*»§i6t, a/ 

DS«@I» 1 7 fc , ff-f-WSHIK 1 8 1 , B«A-y 7 r 
^>J19i, MPU20t, LCD^r.^[Uff^2 1 
t, LCD^?22i s ^tUtf-H 2 3fc, ftfftffi 
*f 2 4 t , « Dffl&gSW 2 5t,y^y ^SWSJ&W 

« 2 6 1 , wj»iS«Kiiigggpfl 2 7 1 ami htix 

[ooos] mmam*) 1 i*a»LT$5-i 2 

mis 1 3 ttW£#*K&8taj ltmpu 2 0 
mi .MPU20 izamm 2 4 &<oe>mm. 
m 0 ffisjgaw 25. ^7 ^»i^Rss»f 2 6 a tv 

§ . SftSW 2 4 HOV U LjftffttWM P 

U2 0£A:fc3sfl*fc, MPU2 0l4CCD14fc*H- 

hM%Wftt:#tfrth . C C D 1 4 tt. 



mm* izx^xmwm&xmfflmmft inn 
*bmftf4$y?tfMmtii. mpu2oj4, #is 

1 0 0 0 9 ] P v -x*w L#m*}£m ^XUV-X 

^WUaM|!fll*& I MPU20fcA*S*l*fc, MPU2 
0{«^S5-»M^»tT5 5-l 2^(4 
fcjjf S . iflfcj: 0 s CCD 1 4±te«P5W*#IS« 
3*1*. CCD14(4A»S^I»^#:»JK»StJ!B 

txmnmmwmth. ccdi4cwss^^# 

m#{4M P U 2 0*^3M^til> ^ S y^'ff -f^J: -5T 
ttSSBSfU CDS|l|IH5KA*3*l4. CDSESft 
1 5ttCCD14*»fe{f}^S*l4JMftf|#t:#*tl4C 

cDi4c7)y-fe7hy-f x^ry ry 4 x% mim'Si 
j^xm^th. 

[0010] -smmwism 1 6 a, m p u 2 0 1: i 

ttH^ffo. A/D3EWa»l7tt» fl^ti1af*OT^ 
^§^®^ft^i4fl^l0ff#l 8t#){wh., 

[0011] a' 7 7 r ^ * U 1 9 WSWSfifcB«fr«i 

a^oB^r- ^ a s MPU2otio asfflow*? 

LCD*-^H»2 1T4lSS?#i4tt 
«ft-^t J: -?TLCD*:z?22 lzffl$m& b IT** 

WLT§fct, MPU2 0ttJPEGBBIBOfcJft«>7* 
-v-yh^H (BmfA^I) MP U 2 0{4 S B 

aaasiawBttT - ;^jpe G^r#cBf soft* k 

r-^£B»t&. JPEG^tT-^ffi»fe5f«:B 
*t - ? * M P U 2 0 J: 9 ffi£«r - * £ £ § 
fLT*JK"rig^»«tti2»*l* (PC^-h\ CF* 
- K % £' ) h * t U 77 - K 2 3 CfBli ZtL&. 

[0012] 2 7«, asw-s 

mmmmzx^nta^tihm^m^znix. 

f^awc* i> . i ottM«ne^i9i^^ 2 7 
[0013] m2nccD 1 4commmmmi-i 

BTT»4. H2IC4JV^T, FET 1 4 2fc ilXFET 1 
4 8tty-^*n7IU»tflWW-*. 7 0-7^/3 

^y*i4 3*jJ:tXi4 4«BfJlCftjJ:VCf lo 
ffi*i7 p-f - ^ y^W* («?«B3aftB!M) t * S . F 
E T 1 4 5 (47 n-r ^ yyWkkWfcSi-Q: h F E Tf 
*>D, MPU20fcJ:oT*y/*7MfP3*i4. -fy 
^Wl4 6lfc MPU2 0*»feffl**ilftlWIPfl|-^fc 
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FET 1 4 50* , -h*F(Cfi3t1-*Ay7rT*6. 
ffiKH 1 4 71iJW8l6Sifc UTfflUMl*. 

[00 14] CCD)/>>'X? l 4 lcoiUMzmf^titz 
F E T 1 4 2 CO?- hlzV-t -y h'VUZM^4> R s #A 
flSfUt, FET14 2*^y§ntFET14 2« 
y-^*H«EEV d d (C^fl^ftS . 'J-tr-y F^T. 
<i^Rs#A*;&;h.$r<3r4fc. FET14 2#*7 

AV = AQ/(Cf + Cf 1) 
fc«U AQ{iCCDl^X?14 1*>£>ffi;/jg*l£f! 

w??* 9 , ( c f + c f i ) «7n-f yr&mv 

hi. «£EAV{iFET14 8tJ:-5TJiWiSn, JM 
«<^WHi-f**CDSIiI»l 5fcSte*l*. ±5$(2)(C 

i 7n-f-( yirmmtfi'bH v >ra i: «E a v#*& 

< * 0 , F E T 1 4 2(OV-XffymVK}Vffmtifi± 

[00 15] MPU2OttCCD14<0^JfttSfc:i3 
ttSflWf^ajJSKSrBK-tii*, FET14 5 

CCD14<0«#ffi*«W«fflaattt<«k*, F 

cf ncn. 

[ooi6] 03{iTOij#*ffinis&i bzwrntm 

X'h I . 0 3 V , TOE?!IWtMB*i 1 6 UiC D S 

*&m%m& 1 6 1 cotififij#(SM PU20 

tcJ^TRSESft*. MPU 2 0#ig«ffgtt«Ml^£ 
rV ^MTCffiTW fc . D/A£»0K 1 6 2 ^'r 

#±PIS1 6 I'MfrJr*-*. ^WftWifll 6 Hi, 

atj s tn r*o rmmzm txm&m*fRfct&. 
[0017] 0412CCD 1 4&mtt&mvi>&. c 

CD 1 4tt, ^*»«9>4*^^-y^»J«lt:i*(M«l^ia 
*, fcfcifcT, 1/1 2 5#tg]£LTi3£, 1/12 
5 fpCDmzWMWm b Wffiiiib "3 Wuty 

T, 3ttW»7*h^*-F4 1ttCCD14«)WR 
I . mMMy * F ?A jf — F 4 1 «±fflfc(i 

nmm&mvA ymm4 2mmhtix^i. mse 
myth n f 4 1 t%m\m f w y«tt4 2 

my * F ?A F 4 1 fl£MCH»??*R8U 4 3 

ftfetiTv^. )KiM7t f*m*-im itm$m 
mm 3 1 c^uzmm^y f f 4 6 ^sw^th 

I. . mWS«gl54 3 <0£Wfctt*ffi«jS C C D V VX 9 
4 4*»Sftfe<lTV^. m^«ff4 3i«^i!ICC 
Dl/y^?44t <OiatcK*ai L^- F 4 7 t>tl 
X^l. 

[00 18] 05{iCCD14^^Wduty5O% 



§ tlT F E T 1 4 2 W-X1fiy 4 - F X/l^- V^MZ 

;«tccDi/yx^ 1 4 i#^ft^-t;}W 

£iS7j£ftl>£:, FET14 2«V-X«0ft^K;WC 
c d v 9 1 4 l if^yfUt^mm^zm tfcWEfc 

SWt-fS. IWtEAVIJiM (2) CfcoTHSft 

[&2J 

(2) 

$y^**1-E!T*s. «^i-rv^ft-fsigi4(icc 

D14fcWS«?5*Wli#-C»0. 05fc*SVVtHP 

UttffiSM*'- F 4 5 tSW-SWJfflHi^T* 0 , SOflfli 
-^Sig46(i#«^7 by- F 4 6 tStt4M«Hi#-C* 
4. *fc» $lJ»fl^Sig4W^ajL^-F4 7(C^-r 

i%mmx&i. %®mm sig45~47ttv^ t> h 

K/l/-e#*cD^'- F £W£ , L UOVX'&wy- F 

[ 0 0 1 9 ] CCD 1 4?IBISHifrtSflr(Sigl4#Lk 
*W J2, «3S»aj F45,«Wy-7Fy-F4 

«SS«7* h^*-F4itl4Utf, tJitflt 

«4 2. *5it^?eaCCDk^^44*»4>«aiS 
til. . C C D 1 4 -CSJKiTOteS til (Si gl4*«H 1^^ 

b . mam i y- f 4 7 36*133 1 TOway- 

h 4 5 J; F F 4 6 (d^tl^tlSiiiffl 

[0020]CCD14 xmmmiZtll (Sigl4*>L 

vK>v)b. mmiy-h4 7¥-m^ti, mm 
mm 3 kwkzixt&ffiimmmc c d ^>>'x^ 4 

4(clKJX?ti4„ MBHjWifcR^WLy-I^Ttt, 

^^mmmmc cdwx?aa ^hmmwM^m^ 

& imii-lt X-fflttlt&lzZtll* C C D 4 4 

hmmmfficomfrft itmiti t is^iti u f 4 7 
tmrti. mmmmx-ttw-ti. 

^'-F4 5tJ,tl^HI^7F^-F4 6li, CCD 14 
4. 

[002 1 ] H5tfcV>T. S«^7F^-F4 6^IH 
frtlX^lb%, -Fteb-h. Sig46* s H^KOk&, 
«jf?**«ffi«»ffl54 3fc:*»S^£. I«y7F7-'-h 
4 6*«PJJtfetLT^4i:Ss -fKb-hs Sig46**Lk^ 
«fflr«Wf*l»»4 3t:«|»Sn*^. Hffi 
W)ti54 3t«JW*WS<i=SrV^B{c3t«3S«7 4- F 
^>f F 4 1 •C»£-t4*ffiTli, YVAV 
«W4 2*»fe»H18*i*. 

Sigl4«H^^flgf^ N t&fc^s CCD14(C«i-* 
-y 1/12 5»{=0J*SftS*^Tt» . 1 

/2«^ttWW«*««FJh*V CCD 1 4ICJ; 
6HRW»t3t«iaii 1/2 5 0OTS t«W«SiiS . * 
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7 ^SBfftcJt 0 5^r 7 ?&W9M%tLl . 
[0022]CCD14 c7)S3tB#raS:duty 7 5 %TMW 
■$-£$£14* m^^-v v*li#5igl4#HU^Oj(lia 
ffl«fi# Sig46c7)H l/^fc L UOWtm* 7 5 
* >Wxm%*Wm*> 7 h h 4 6 tBUD-t 

■V 7 ?fI#Sigl4«H P^JHB, ttr*)-^ C C D 1 
4 fc*tt£ S'* 7 ?W»> 1/12 5#£Mff3*i«« 
oTt s l/4<0»H(4m&^3*l$:^<0T\ CC 
D 1 4 K J: *££ag%l$|g](4 1/16 7*Wfl3fcffl» 
8*1*. 

[0023J CCD14««3mia*duty25% 
TM»-t4*&Ji, VPS'* 7?ft^Sigl4#Hl^;P 
COSHIHC WfMWSig4W5Hl" , W: LK/UDiW 

JlTt*. *UJ8Kijy-M5fc{4. SMfl^Sig46i:j£ 
fflffl<affl«Hi^5is45*E|]Jir*S. 
y^fi#Sigl4<OHl^-^H8IBI. -f^*>. CCD 14 
l> i'-r >v ?W 1/12 5»£Mff 3ti**& 

tts 3/4^niimwqBis*i*v^)T, ccd 

1 4 1 J: (SOKOIDmnitt 1/50 09ffi3taM*3 

til.. 

[0024]EI6i4, duty£50%, 2 5%, 75%T 
uty 1 0 0%£ttU4\ C C D 1 4 fc J: SISftll*IB»»* 

t>-v 7 ^ft^sigi4«n v^nmrst im 1 1 / 1 2 5 

[0025] ULhlJiBJLfc*^^;^^ vX"mix.h 
•HfflttHcoviTKflW*. «?xf-/l^5J4, ?£<o 

«WW4!»K«I»AE % ©RgSfvO^VXflR'm 
HBfcLTJ^**miM#f*i29ft5fcAE. ®ft 

SV=TV+AV-BV 
08{4. v-^-y^fMTV^af^Ct^Tl/l 2 5 

MT*>4. MPU20I1 8 l 5fflAVfcJ6tT3B»!8K 

TR"5«AV*»5 . 6fc»gS<lTKa*EV*»l 2T' 

«EVi^SV+BVf'4i.^tl§„ 
[00 29]Xf7rS7 5tm, MPU20J4, 



- KJ4, SfNW 2 4 KKtt&ixTV^^FEjFdO*-- K 

R£^fr;wcj; ws^*.*. ^-cssHMSKi: 

ii. .hSBLfcCCD l 40*^Ofi^m^c9#jffi,'i 

LT BftWHSfc ft d **«0«A E tiff Wtfh h<r)X\ m 

[00 26] H7tt, MPV2 0TfTbtimmm%m 
a<0S(EM&KWi7n-f-Y-hT*i. MPU2 0 

ill. t , H 7 «0*ffl*W®l^BB*&t4 . X^ 7 7° S 7 

1 est vc * m p u 2 o {am^isafNW 2 4 

a e wfsfr mmmm a e kss s ti-c v ^ « 
^iUf's-rs 7 1 fcttgHjei/rx^-yr s 7 2Ntt 

tf. ±SfiLfc»«0ft5feAE, Oyfy^lSftA 
E. ©Tn^AAEOV^^fcRgSfttV^*^ 
1 £5£W£LTXf <yrS7 8^3lt 

[00 27] Xf7rS7 2Cfc^t, MPU20I1 
R l ?fflfgSg|5»2 5*SHNW«fW 6ifc fci OISS 

sn-cv^vyxiKOfiAvt, ^-y^i^eaw 

2 6 *JMJ#!W«fM-4 i t tcj; m^tix^h^ 

v i'WTVitlWWT. Xf77'S 7 3(C«tJ„ 
diT. #^OlSSfIii, #»f^a5ff2 5. 2 6«f^ 
SfutiS. MPU2 0rt<OL-i'' ; X^tit§irt$ilT^ 
4. 

[00 28] Xf7rS7 3ttJW, MPU2 0«i, 

^a^Txf• 7 t s 7 4 ic«o. *r 7 r s 7 4 tetj v ^ 

Ts MPU2 0fi. y^'/WTV, WyXRDfiA 
V, fcilXtt^fWIKfiBVfc tfflViT<XS(3)KJ: 0 
S V LTXf 7 7° S 7 5 tiltf . 

[*3] 

(3) 

©Wf», fc±?/CCD 1 AVm^A 5 y^duty^-ft 

*) s duty H9ttJV^T, M 
P U 2 0 (4 , S V# 0 - 6 <0«H-CsnS» Of* 

mi@lM)SS 1 6«MfK«Eflai* 0 d Biz-tl . M 
P U 2 0 iiH^iSStf S V# 6 ~ 1 1 <0«HT. s vco 
1 gH&tfTsraffMWMimR 1 6 wfiJWSHtt 6 d B (cffl 

[0030] ttz. MPU20ii, H»SilSV^0 
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~5«0ttHTCCD14<0FET14 5^yS-fr4. <I 
(OtS, 7n-7^y? , '3yT>-tl4 3:Bci:ti f 14 4 
cO^fiCf &J:tfCf l^'fc&fcl pFX'fo&t. 7D 

— t * y^mms. 2pFm. mpu2o tig&uss 

fflSV*S5-l lc0^HT"CCD14<0FET14 5:t 

7§-frS. £<atSH« 7P-r-f y^MlilpFfcSr 

[003 1 ] MPU2 0(i^!SJgfiSV*J0 

- 5 COSSH*?. S VfficO 1 mSifiC C D 1 4 cO^ftA 2 
fiSfcfflS-t* J: 3 £C C D 1 4 cO*iJ«I^Sig46, Sig45 
fOdutyfcgfcSli;*. MPU2 0J1SI»£*S 

V#5~-l 1<0*SBT\ »Jfflfl#Sig46 s Sig4 5cOduty 
1 1 0 0%t, fSrfcfc, 'y^ft-fSiglWH 
U^fcS#i4^iaaiT«I«i^-fSi«46}&«HK;l/fc:^ 

[0 0 3 2] MPU2 0(i. £LbO±3fcll#/!®J£ttS 
V(C*3< #aW>S8e£»*. I. k XT v TS 7 6 (C* 
tf. Xtv7S7 6(CfcV>T, MPU2 0J2, WJ« 
**SllSJES*f 2 7 frJM&jWtfH-£ £ I: fcJ OWE 
SftT^&FJfgffik, Xf yXS7 4T-*ffi£tlTV^ 

g&tsj&g svtzmi. m$mm s v < Br^a** 

•v7S 7 6Tt^¥!l£SiiT07^j!fflS:»7L, U'J 

SVajJfe*««^i^»rS 7 6?5JgWe3;h.T 
Xf-7 7°S7 7A.jltfo Xf'y7S77ti5^t, MP 

fcii. ii\ SVAU0 J,Xttf)S£Jc, CCD 
1 4cO«W^*^^V^m^"^fW#tiS!lIISl 6 CO 
fitf#£±(fTfi-^</U£K<-t£ii3t S/NJfaWB 

< * 4 * * * i t * § tz&)<7)bco 

[ 0 0 3 3 ] ±$ LWfy TS 7 1 VSJgPI£$*lT 
jttfXr>yrS7 8ti3V>T. MPU2 0J2, IS^^tL 
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Partial translation of Japanese Patent Laid-Open 
No. 2001-346093 

[0106] In order to prevent the image blur due to the 
camera-shake, when the shutter button is pressed (see 
step SI in Fig. 23) and a main image is shot at a 
shutter speed which is slower than a predetermined 
shutter speed (see step S2 in Fig. 23), the shutter 
control circuit 7 controls the timing of a mechanical 
shutter 3, or an electronic shutter that is realized by 
changing a driving pulse provided to the CCD solid- 
state image sensing element 5 by the CCD driving pulse 
generator, or the combination of the mechanical shutter 
and the electronic shutter as shown in Fig. 2(a), and a 
sub image SV11 or SV12 is automatically shot right 
before or right after the main image MVl is shot, at a 
shutter speed which is faster than the shutter speed 
used for shooting the main image MVl (see step S3 in 
Fig. 23) . It is desirable to shoot the sub image at a 
timing as close as possible to a timing when the main 
image is shot. With use of the electronic shutter, 
even an interline CCD can shoot the main image at a 
rate of 30 frames/sec, and even faster the sub image 
can be shot. When shooting the sub image, the shutter 
speed is to be at least set to a limit value for 
preventing the camera-shake, and more specifically, to 
a fastest speed within a range that gives a proper gain. 

- 1 - 
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[0107] On the other hand, when the shutter speed 
becomes fast, the gain is reduced (for example, when 
the shutter speed is doubled, the gain is halved) . 
Accordingly, the mechanical stop 2 is opened so as to 
compensate the gain loss due to the shutter speed, the 
optical filter 4 is changed to the one that is less 
effective, the gain of the amplifier 7 is increased, 
the strobe 8 is simultaneously fired (see FL in Fig. 
2(a)), or combination thereof (see sub exposure period 
ts < main exposure period tr in Fig. 2(a)) to increase 
the shutter speed and obtain a proper gain for the sub 
image . 
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[Title of the Invention] : Electronic Still Camera 
[Objective] : An electronic still camera which controls 
exposure sensitivity. 
[Method] : 

Without modifying a shutter speed value of a CCD 
14, an MPU 20 repeatedly modifies a duty to alternate 
between charge accumulation and charge dissipation. 
When the charge accumulation time is smaller than a set 
shutter speed value, the image signal output value 
output by the CCD 14 falls and the exposure sensitivity 
value decreases. Using the signal output unit of the 
CCD 14, the MPU 20 alters a floating capacitance 143, 
144 (Figure 3) . When the floating capacitance 143, 144 
(Figure 3) is small, the detection sensitivity of the 
charge accumulated in the CCD 14 rises. The MPU 20 
modifies the gain on the variable gain amplifying 
circuit 16, which amplifies the image signal output 
from the CCD 14. When the gain is high, the image 
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signal value input to the A/D converter circuit 17 
rises and the exposure sensitivity increases. 

[Scope of Patent Claims] 
5 [Claim 1] 

An electronic still camera characterized in that 
it is equipped with 

a capture means which captures a photographic 
target image via a capture lens, and 
10 a luminance value detection means which detects a 

photo target luminance value, and 

a calculation means which calculates a 
photographic target exposure sensitivity value 
depending upon an exposure time set in said capture 
15 means, an aperture value set on said capture lens and a 
photographic target luminance value detected by said 
luminance value detection means, and 

an exposure sensitivity value regulating means for 
regulating an exposure sensitivity value using said 
20 capture means, and 

a control means for controlling said exposure 
sensitivity value regulating means such that the 
photograph target exposure sensitivity value calculated 
by said calculation means is adopted. 

25 

"["Claim 2] 

The electronic still camera according to Claim 1, 
- 2 - 
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characterized in that said exposure sensitivity value 
regulating means regulates said exposure sensitivity by 
altering the amplification of the image signal output 
by said capture means. 

5 

[Claim 3] 

The electronic still camera according to Claims 1 
and 2, characterized in that said exposure sensitivity 
value regulating means regulates said exposure 
10 sensitivity by altering a floating capacitance at 
charge/voltage conversion time of the image signal 
output by said capture means. 

[Claim 4] 

15 The electronic still camera according to any of 

Claims 1 through 3, characterized in that it is further 
equipped with a warning means which warns when the 
exposure sensitivity value calculated by said 
calculation means is greater than a first prescribed 

20 value or is less than a second prescribed value less 
than said first value. 

[Claim 5] 

The electronic still camera of any of Claims 1 
25 through 4 characterized in that it is further equipped 
with a setting means which pre-sets an exposure 
sensitivity value range which is controlled by said 
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control means. 
[Claim 6] 

An electronic still camera characterized in that 
5 it is equipped with 

a capture means which captures a photographic 
target image via a capture lens, and 

a luminance value detection means which detects a 
photo target luminance value, and 
10 a calculation means which calculates a 

photographic target exposure sensitivity value 
depending upon an exposure time set in said capture 
means, an aperture value set on said capture lens and a 
photographic target luminance value detected by said 
15 luminance value detection means, and 

an exposure sensitivity value regulating means 
which regulates exposure sensitivity during the 
exposure period by using said capture means to alter 
the ratio at which charge accumulation time and charge 
20 dissipation time are alternated, and 

a control means for controlling said exposure 
sensitivity value regulating means such that the the 
photograph target exposure sensitivity value calculated 
by said calculation means is adopted. 

25 

[Detailed Description of the Invention] 
[0001] 

- 4 - 
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[Technical Field of the Invention] 

The present invention relates to an electronic 
still camera which captures a photographic image target 
using a capture element. 

5 

[0002] 

[State of the Art] 

A technique is known for obtaining a suitable 
exposure amount for a camera by carrying out an apex 
10 calculation which calculates exposure by Equation 1 
below, using a lens aperture value AV, a shutter speed 
value TV, a photographic target luminance value BV and 
an exposure sensitivity value SV. 

15 [Equation 1] EV = AV + TV = BV + SV 

Here, EV is the exposure amount; in the case of film 
cameras, SV is determined by the sensitivity of the 
film being used, thus the aperture value AV and shutter 
20 speed value TV are calculated in correspondence with 
the photographic target luminance value BV. 

[0003] 

[Problem to be Solved] 
25 Aperture value AV is an important factor in 

determining the depth of field of a photographic target 
using a capture lens, and shutter speed value TV is an 

- 5 - 
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important factor in suppressing blur of moving 
photographic targets as well as in motion detection. 
Here, there is no problem in cases where the aperture 
value AV and shutter speed value TV may be set with 
5 priority. However, when the exposure sensitivity value 
SV is already fixed, as is the case with film cameras, 
it becomes necessary to regulate the aperture value AV 
and shutter speed value TV based on the luminance value 
BV of the photographic target and a difficulty arises 
10 in obtaining suitable exposures. 

[0004] 

It is an object of the present invention to 
provide an electronic still camera which gives priority 
15 to set aperture and shutter speed values, and, 
regulates exposure by modifying an exposure sensitivity 
value of a capture means. 

[0005] 

20 [Means to Solve the Problem] 

An embodiment of the present invention will be 
explained with reference to Figure 1. 

(1) The electronic still camera according to the 
invention described in Claim 1 satisfies the objectives 
25 stated above by being equipped with 

a capture means 14 which captures a photographic 
target image via a capture lens, and 
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a luminance value detection means 13 which detects 
a photographic target luminance value, and 

a calculation means 20 which calculates a 
photographic target exposure sensitivity value 
5 depending upon an exposure time set in said capture 
means 14, an aperture value set on said capture lens 
and a photographic target luminance value detected by 
said luminance value detection means 13, and 

an exposure sensitivity value regulating means 20 
10 for regulating an exposure sensitivity value using said 
capture means 14, and 

a control means 20 for controlling said exposure 
sensitivity value regulating means 20 such that the 
photograph target exposure sensitivity value calculated 
15 by said calculation means 20 is adopted. 

(2) The invention described in Claim 2 is the 
electronic still camera according to the invention 
described in Claim 1, characterized in that said 
exposure sensitivity value regulating means 20 

20 regulates said exposure sensitivity by modifying the 
amplification of the image signal output by said 
capture means 14. 

(3) The invention described in Claim 3 is the 
electronic still camera according to the invention 

25 described in either of Claims 1 or 2, characterized in 
that said exposure sensitivity value regulating means 
20 regulates said exposure sensitivity by altering a 
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floating capacitance at charge/voltage conversion time 
of the image signal output by said capture means 14. 

(4) The invention described in Claim 4 is the 
electronic still camera according to the invention 

5 described any of Claims 1 through 3, characterized in 
that it is further equipped with a warning means 20, 22 
which warns a user when the exposure sensitivity value 
calculated by said calculation means 20 is greater than 
a first value or is less than a second value less than 
10 said first value. 

(5) The invention described in Claim 5 is the 
electronic still camera of any of Claims 1 through 4 
characterized in that it is further equipped with a 
set-ting means 27 which pre-sets an exposure sensitivity 

15 value range which is controlled by said control means 
20. 

(6) The invention described in Claim 6 is an electronic 
still camera characterized in that it satisfies the 
objectives explained above by being equipped with 

20 a capture means 14 which captures a photographic 

target image via a capture lens, and 

a luminance value detection means 13 which detects 
a photo target luminance value, and 

a calculation means 20 which calculates a 
25 photographic target exposure sensitivity value 
depending upon an exposure time set in said capture 
means 14, an aperture value set on said capture lens 
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and a photographic target luminance value detected by 
said luminance value detection means 13, and 

an exposure sensitivity value regulating means 20 
which regulates exposure sensitivity during the 
5 exposure period by using said capture means 14 to 
modify the ratio at which charge accumulation time and 
charge dissipation time are alternated, and 

a control means 20 for controlling said exposure 
sensitivity value regulating means such that the the 
10 photograph target exposure sensitivity value calculated 
by said calculation means 20 is adopted. 

[0006] 

It should be noted that while in order to make the 
15 explanation of the respective means for solving the 
above problem easy to understand, reference is made to 
figures depicting embodiments of the present invention, 
the embodiments of the present invention are in no way 
limited by them. 

20 

[0007] 

[Embodiment of the Present Invention] 

An embodiment of the present invention is 
explained below with reference to the figures. Figure 
25 1 is a block diagram depicting an overview of an 
electronic still camera according to an embodiment of 
the present invention. The electronic still camera in 
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Figure 1 is equipped with a lens aperture 11, a mirror 
12, a luminance value detection circuit 13, a CCD 14, a 
CDS circuit 15, a variable gain amplifying circuit 16, 
an A/D converter circuit 17, a signal processing 
5 circuit 18, an image buffer memory 19, an MPU 20, an 
LCD monitor circuit 21, an LCD monitor 22, a memory 
card 23, an control member 24, an aperture value 
setting member 25, a shutter speed value setting member 
26 and a sensitivity control range setting member 27. 

10 

[0008] 

Light from a photographic target passes through an 
aperture 11, reflects onto a mirror 12 and is input to 
a luminance value detection circuit 13. The luminance 

15 value detection circuit 13 detects the luminance value 
of the photographic target and outputs the result to 
the MPU 20. Control signals from the control member 24 
as well as the respective setting values from the 
aperture value setting member 25, the shutter speed 

20 value setting member 26 and the sensitivity control 
range setting member 27 are input to the MPU 20. When 
a button half-press signal is received by the MPU 20 
from the control member 24, the MPU 20 outputs a 
control signal to the CCD 14. The CCD 14, which is an 

25 image capture device, according to the control signal, 
controls operation timing for electric charge 
accumulation and electric charge accumulation read-out. 
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The MPU 20 carries out calculation of the prescribed 
exposure based on each the setting values input from 
each setting member, and the luminance value input from 
the luminance value detection circuit 13. 

5 

[0009] 

When the input to the MPU 20 of the button half- 
press control input continues from half-press to a 
full-press signal, the MPU 20 drives a mirror drive 

10 mechanism (not shown) and raises the mirror 12. By 
doing so, the photographic target image is formed on 
the CCD 14. The signal electric charge accumulated in 
the CCD 14 is output in accordance with a timing signal 
sent from the MPU 20 and input into the CDS circuit 15. 

15 The CDS circuit 15 removes low frequency waves such as 
reset noise and amplification noise from the CCD 14 
included in the capture signal output from the CCD 14. 

[0010] 

20 The variable gain amplifying circuit 16 performs 

signal amplification of the analog image signal based 
on the amplification gain set by the MPU 20. The A/D 
converter 17 converts the analog image signal following 
amplification into a digital image signal. The 

25 digitally converted image signal, is fed to the image 
signal processing circuit 18 and pre-processing for 
contour correction, gamma correction, color temperature 



Japanese Patent Laid-Open No. 2002-185848 



adjustment, and color space transformation is carried 
out. Image data of the pre-processed image is 
temporarily stored in the buffer memory 19. 

5 [0011] 

The pre-processed image data stored in the buffer 
memory 19 is processed by the MPU 20 into image data 
for use in display and is displayed as a capture result 
on the LCD monitor 22 by the video signal generated by 

10 the LCD monitor circuit 21. The MPU 20 carries out 
further format processing for JPEG compression (image 
post-processing) on the pre-processed image data 
discussed above. The MPU 20 compresses the post- 
processed image data using the JPEG method at a 

15 prescribed ratio. The image data having undergone JPEG 
method compression is assigned a file name and stored 
in a removable non-volatile storage medium (PC card, CF 
card or the like) by the MPU 20. 

20 [0012] 

The sensitivity control range setting member 27 is 
a control member which sets a prescribed value used in 
determining whether or not a warning message should be 
displayed against the effective sensitivity value 
25 calculated in the exposure calculation to be explained 
later. The prescribed value used in the determination 
described above is set by the user operation of this 



Japanese Patent Laid-Open No. 2002-185848 

sensitivity control range setting member 27. 
[0013] 

Figure 2 explains the signal output unit of the 
5 CCD 14. In Figure 2, FET 142 and FET 148 form a source 
follower circuit. A floating condenser 143 and 144, 
and a capacitance Cf and Cfl combine to form a floating 
capacitance (electrical charge/voltage converter 
capacitance) . FET 145 is an FET which alters a 
10 floating capacitance and is turned on or off by the MPU 
20. The inverter 146 is a buffer which delivers the 
control signal output from the MPU 20 to the gate 
terminal of the FET 145. The resistor 147 is used as a 
load resistor. 

15 

[0014] 

When a reset pulse signal URs is input to the gate 
of the FET 142, which is built into the output of the 
CCD register 141, the FET 142 is turned on and the 

20 source of the FET 142 is charged with an electric 
voltage Vdd . When the reset pulse signal ; Rs stops 
being input, the FET 142 is turned off and the source 
of the FET 142 becomes the feed-through level. In this 
state, when the signal charge is output from the CCD 

25 register 141, the signal level of the source of the FET 
142 is changed to the voltage in correspondence with 
the signal charge output by the CCD register 141. This 

- 13 - 
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voltage AV is displayed in Equation 2. 

Equation 2 AV = AQ / (Cf + Cfl) 

5 Here, AQ is the signal charge output from the CCD 
register 141 and (Cf + Cfl) is the floating capacitance 
The voltage AV is amplified by the FET 142, and the 
amplified voltage signal is sent to the CDS circuit 15. 
By Equation 2 above, as the floating capacitance 
10 decreases in value, the voltage AV increases in value, 
and the signal level alteration of the source of the 
FET 142 increases. That is to say, the detection 
sensitivity of the signal charge increases as the 
floating capacitance decreases. 

15 

[0015] 

When the detection sensitivity of the signal 
charge of the signal output unit of the CCD 14 is high, 
MPU 20 turns the FET 145 off and sets the floating 
20 capacitance to Cf. In contrast, when the detection 
sensitivity of the signal output unit of the CCD 14 is 
low, the FET 134 is turned on and the floating 
capacitance is set to (Cf + Cfl) . 

25 [0016] 

Figure 3 explains the variable gain amplifying 
circuit 16. In Figure 3 a variable gain amplifier 161 

- 14 - 



Japanese Patent Laid-Open No. 2002-185848 



amplifies an analog image signal output from the CDS 
circuit 15. Here, the gain of the variable gain 
amplifier 161 is set by the MPU 20. When the MPU 20 
outputs an amplification gain control signal as a 
digital value, the D/A converter circuit 162 converts 
the digital value to a corresponding analog voltage 
signal and outputs it to the variable gain amplifier 
161. The variable gain amplifier 161 sets the 
amplification gain corresponding to the input analog 
voltage . 

[0017] 

Figure 4 explains the CCD 14. The CCD 14 controls 
exposure by using the so-called electronic shutter 
control to set the control time to, for example a fixed 
value of 1/125 of a second, and during the 1/125 of a 
second interval, repeatedly alternating the duty 
between electric charge and electric dissipation. In 
Figure 4, photo-electric converting photodiodes 41 
comprise the pixels of the CCD 14. An electric charge 
dissipation drain area 42 is provided on the top side 
of the photo-electric converting photodiodes 41. An 
electric charge dissipation gate 45 is provided between 
the photo-electric converting photodiodes 41 and the 
electric charge dissipation drain area 42. An electric 
charge accumulation unit 43 is provided on the left 
side of the photo-electric converting photodiodes 41. 
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An accumulation shift gate 46 is provided between the 
photo-electric converting photodiodes 41 and the 
electric charge accumulation unit 43. An electric 
charge transfer CCD register 44 is provided to the left 
5 of the electric charge accumulation unit 43. A read- 
out gate is provided between the electric charge 
accumulation unit 43 and the electric charge transfer 
CCD register 44. 

10 [0018] 

Figure 5 depicts the timing of the control signal 
of the CCD 14 when the exposure time of the CCD 14 is 
controlled at a duty of 50%. The electronic shutter 
signal Sigl4 is an electric charge accumulation signal 

15 of the CCD 14 and is equivalent to the H level period 
of Figure 5 at 1/125 of a second. A control signal 
Sig45 is a control signal for the electric charge 
dissipation gate 45, and a control signal Sig46 is a 
control signal for the accumulation shift gate 46. 

20 Further, control signal Sig47 is a control signal for 
the read-out gate 47. The control signals Sig45 
through Sig47 opens the respective gates at the H level 
and closes the respective gates at the L level. 

25 [0019] 

Before exposure on the CCD (Sigl4 is at L level) , 
the electric charge dissipation gate 45, the 
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accumulation shift gate 46 and the read-out gate 47 are 
each opened and the electric charge generated by the 
photo-electric converting photodiodes 41 and the 
electric charge accumulated in the electric charge 
5 accumulation unit 43 are discarded via the electric 
charge dissipation drain area 42 and the electric 
charge transfer CCD register 44. When CCD 14 exposure 
begins (Sigl4 is at H level), the read-out gate 47 
closes and a reverse phase pulse signal is applied to 
10 both the electric charge dissipation gate 45 and the 
accumulation shift gate 46. 

[0020] 

When CCD 14 exposure ends (Sigl4 is at L level), 
15 the read-out gate 47 temporarily opens and the electric 
charge accumulated in the electric charge accumulation 
unit 43 is transferred to the electric charge transfer 
CCD register 44. The read-out gate 47, which was 
temporarily opened, is kept closed until the read-out 
20 of the electric charge transfer read-out from the 
electric charge transfer CCD register 44 is complete. 
When the read-out of the electric charge transfer from 
the CCD 44 is complete, the read-out gate 47 is opened 
and idles until the start of the next exposure. In 
25 contrast, the electric charge dissipation gate 45 and 
the accumulation shift gate 46 are open until CCD 14 
exposure is complete, and then idle until the start of 
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the next exposure. 
[0021] 

In Figure 5, when the accumulation shift gate 46 
5 is opened, that is, when Sig46 is at H level, electric 
charge is accumulated in the electric charge 
accumulation unit 43. When the accumulation shift gate 
46 is closed, that is, when Sig46 is at L level, 
electric charge is not accumulated in the electric 

10 charge accumulation unit 43. In the period when 
electric charge is not accumulated in the electric 
charge accumulation unit 43, the electric charge 
generated by the photo-electric converting photodiodes 
41 is dissipated via the electric charge dissipation 

15 drain area 42. The result of this is that, in the 
period when the electronic shutter signal Sigl4 is at H 
level, that is, for example when the shutter speed 
value for the CCD 14 is controlled to be 1/125 of a 
second, because during 1/2 of this period no electric 

20 charge is accumulated, the actual exposure time of the 
CCD 14 is equivalent to being controlled to be 1/250 of 
a second. It should be noted that in the electronic 
still camera of the embodiment of the present invention, 
the mechanical shutter mechanism which controls the 

25 opening time of the camera aperture value is omitted 
and shutter speed value is controlled by means of a so- 
called electronic shutter control. 
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[0022] 

When the exposure time of the CCD 14 is controlled 
at a duty of 75%, in the period when the electronic 
5 shutter signal Sigl4 is at H level, the ratio between 
the H level and L level of the control signal Sig46 is 
at 75% and the resulting pulse signal is applied to the 
accumulation shift gate 46. A control signal Sig45, 
having a pulse of reverse phase from that of Sig46, is 

10 applied to the electric charge dissipation gate 45. 
The result of this is that, in the period when the 
electronic shutter signal Sigl4 is at H level, that is, 
for example when the shutter speed value for the CCD 14 
is controlled to be 1/125 of a second, because during 

15 l/4 th of this period no electric charge is accumulated, 
the actual exposure time of the CCD 14 is equivalent to 
being controlled to be l/167 th of a second. 

[0023] 

20 Further, when the exposure time of the CCD 14 is 

controlled at a duty of 25%, in the period when the 
electronic shutter signal Sigl4 is at H level, the 
ratio between the H level and L level of the control 
signal Sig46 is at 25% and the resulting pulse signal 

25 is applied to the accumulation shift gate 46. A 
control signal Sig45, having a pulse of reverse phase 
from that of Sig46, is applied to the electric charge 
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dissipation gate 45. The result of this is that, in 
the period when the electric shutter signal Sigl4 is at 
H level, that is, for example when the shutter speed 
value for the CCD 14 is controlled to be 1/125 of a 
5 second, because during 3/4 th of this period no electric 
charge is accumulated, the actual exposure time of the 
CCD 14 is equivalent to being controlled to be l/500 th 
of a second. 

10 [0024] 

Figure 6 depicts an example of each pulse waveform 
of the control signal Sig46 when the duty is controlled 
to be 50%, 25% and 75%. It should be noted that when 
the control signal Sig46 is set to H level for the 
15 entire interval that the electronic shutter signal 
Sigl4 is at H level, that is when the duty is set to 
100%, the exposure time of the CCD 14 is the same 
l/125 th of a second as that of the H level period of 
the electronic shutter signal Sigl4. 

20 

[0025] 

Explanation has been made above of the exposure 
calculation carried out by the electronic still camera 
described above. This electronic still camera has the 
25 following four exposure modes: (1) a sensitivity 
control AE mode, which gives priority to both the set 
lens aperture value and shutter speed value and 
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controls only the actual sensitivity; (2) an aperture 
priority AE mode, which gives priority to the set lens 
aperture value and controls shutter speed value; (3) a 
shutter priority AE mode, which gives priority to the 
5 set shutter speed value and controls the lens aperture 
value; and (4) a program AE mode, which controls lens 
aperture value and shutter speed value in accordance 
with the conditions of a program provided in advance. 
These exposure modes are selected using a mode setting 

10 dial (not shown) , which is provided on the control 
member 24. Here, the actual sensitivity is defined as 
a value to be controlled by modifying any exposure 
value using the afore-described detection sensitivity 
of the signal charge of the output unit of the CCD 14, 

15 the amplification gain of the variable gain amplifier 
16 and the change in the duty of the operation timing 
of the CCD 14. Because the electronic still camera of 
this embodiment of the present invention resides in AE 
sensitivity control that performs exposure control by 

20 actively controlling effective sensitivity in exposure 
mode (1), explanation will be made centering on 
sensitivity control AE mode. 

[0026] 

25 Figure 7 is a flowchart which explains the flow of 

exposure calculation processing carried out by the MPU 
20. When a button half-press control input signal from 
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the control member 24 is input to the MPU 20, the 
exposure processing of Figure 7 starts. In step S71, 
it is determined whether or not the exposure mode set 
by the user using the control member 24 is the above- 
5 explained sensitivity control AE mode (1), and, in the 
case the sensitivity control AE mode is set, Y is 
determined in step S71 and processing proceeds to step 
S72. Otherwise, if any of the above-explained aperture 
priority AE mode (2), shutter priority AE mode (3), or 
10 program AE mode (4) are set, N is determined in step 
S71 and processing proceeds to step S78. 

[0027] 

In step S72, the MPU 20 reads the aperture value 
15 AV set by the user using the aperture value setting 
member 25 and the shutter speed value SV set by the 
user using the shutter speed value setting member 26 
and processing proceeds to step S73. Here, when either 
of the setting values is set using the control members 
20 25 and 26, it is stored in a register within the MPU 20. 

[0028] 

In step S73, the MPU 20 reads the photographic 
target luminance value output from the luminance value 
25 detection circuit 13 and processing proceeds to step 
S74. In step S74, the MPU 20 uses the shutter speed 
value TV, lens aperture value AV and the photographic 
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target luminance value BV with Equation 3 below to 
calculate the effective sensitivity value SV and then 
proceeds to step S75. 

5 Equation 3 SV = TV + AV - BV 

Figure 8 is a line diagram which exemplifies the 
case when a shutter speed value TV of l/125 th of a 
second, which is set by a user, is used. The MPU 20 

10 requires the effective sensitivity value SV 
corresponding to the aperture value AV. In Figure 8, 
for example, when an aperture value AV of 5.6 is set by 
the user and the exposure EV is 12, the required actual 
sensitivity SV is 5. It should be noted that the 

15 exposure EV is given by SV + BV. 

[0029] 

In step S75, based on the calculated effective 
sensitivity value SV, the MPU 20 modifies the exposure 
20 using the detection sensitivity of the signal charge of 
the output unit of the CCD 14, the variable gain of the 
variable gain amplification circuit 16, and the 
modification of the duty of the operation timing of the 
CCD 14. 

25 

[0030] 

Figure 9 is a table showing the relationship 
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between the effective sensitivity value SV, the 
amplification gain, the floating capacitance (the 
electric charge/voltage converter capacitance) and the 
duty. In Figure 9, the MPU 20, within the effective 
5 sensitivity value SV range of 0 to 6, sets the the gain 
amount of the variable gain amplification circuit 15 to 
0 dB. Further, the MPU 20, within the effective 
sensitivity value SV range of 6 to 11, modifies the 
amplification gain such that an SV step level of 1 
10 matches a 6 dB amplification gain amount of the 
variable gain amplification circuit 16. 

[0030] 

Furthermore, within the effective sensitivity 
15 value range of 0 to 5, the MPU 20 turns on the FET 145 
of the CCD 14. At this time, when the capacitance Cf 
and Cfl of the floating condensers 143 and 144 are 1 pF, 
the floating capacitance is 2 pF. Within the effective 
sensitivity value range of 6 to 11, the MPU 20 turns 
20 off the FET 145 of the CCD 14. As a result, the 
floating capacitance becomes 1 pF. 

[0031] 

Moreover, the MPU 20, within the effective 
25 sensitivity value range of 0 to 5, modifies the duty of 
control signals Sig46 and Sig45 of the CCD 14 such that 
an SV step level of 1 matches a doubling (2x) of the 
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exposure of the CCD 14. Further, the MPU 20, within 
the effective sensitivity value range of 5 to 11, sets 
the duty of control signals Sig46 and Sig45 to 100%; 
that is, it sets the control signal Sig46 to be at H 
5 level for the entire interval that the electronic 
shutter signal Sigl4 is at H level. 

[0032] 

When the MPU 20 has completed each setting based 

10 on the effective sensitivity value SV as described 
above, processing proceeds to step S76. In step S76, 
the MPU 20 compares the prescribed value set by the 
user using the sensitivity control range setting member 
27 with the effective sensitivity value SV computed in 

15 step S74 and determines whether or not the effective 
sensitivity value SV is less than the prescribed value. 
If the effective sensitivity value SV is less than the 
prescribed value, Y is determined at step S76, the 
processing of Figure 7 is ended and photographic 

20 processing for a continuation to button full-press is 
carried out. If the effective sensitivity value SV is 
greater than or equal to the prescribed value, N is 
determined at step S76 and processing proceeds to step 
S77. In step S77, the MPU 20 performs display of a 

25 warning on the LCD monitor 22. This warning is, for 
example, when the SV is more than 10, to indicate to 
the user that increasing the gain of the variable gain 
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amplification circuit 16 and raising the signal level 
when the accumulated charge of the CCD 14 is small may 
result in a poor signal-to-noise ratio in the captured 
image . 

5 

[0033] 

In step S78, which is proceeded to when N is 
determined in S71 described above, the MPU 20 carries 
out the exposure processing prescribed by the other 
10 exposure mode which was set and ends the processing of 
Figure 7. 

[0034] 

In Figure 9, described above, higher rows in the 
15 table have lower actual sensitivity, lower rows in the 
table have higher actual sensitivity. A longer period 
in which the electronic shutter signal Sigl4 is driven 
at H level, in other words, a longer shutter speed set 
by the user, is more effective to reduce the effective 
20 sensitivity value by decreasing the duty of the 
operation timing of the CCD 14. In contrast, when a 
shutter speed value TV of short duration is set by the 
user, the frequency of control signals Sig46 and Sig45 
required for modifying the duty are set higher, and the 
25 effective sensitivity value SV is set so as to be lower. 

[0035] 
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The following functions can be obtained through 
the embodiment explained above. 

(1) Without the user having to modify the shutter speed 
value SV using the shutter speed value setting member 

5 26 or modify the aperture value AV using the aperture 
value setting member 25, by repeatedly alternating the 
duty between electric charge and electric dissipation, 
the amount of exposure time wherein electric charge is 
actually accumulating in the CCD 14 is controlled so as 

10 to be shorter than the shutter speed value. For 
example, suppose a case in which a user optionally sets 
the lens aperture value AV in order to obtain a 
prescribed depth of field of a photographic target and 
sets the shutter speed value to l/125 th of a second. In 

15 this case, if the MPU 20 calculates a suitable shutter 
speed value of l/500 rh of a second in order to obtain a 
reasonable exposure, the MPU 20 sets the duty of the 
control signal Sig46 to 25%. Because the duty for the 
exposure of the CCD 14 is changed to 1/4, the exposure 

20 is equivalent to a shutter speed value of l/500 th of a 
second, however the blur within the target image is 
equivalent to the blur within that of a shutter speed 
value of l/125 th of a second. The result is that it 
becomes possible to obtain images with a desired depth 

25 of field of a photographic target while also expressing 
flowing motions like that of running water. 

(2) By making the floating capacitance small with 
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respect to the signal output unit of the CCD 14, the 
detection sensitivity of the signal charge is increased 
and the output value of the image signal output from 
the CCD 14 appears larger. When a user optionally sets 
5 values for a lens aperture value AV and shutter speed 
value TV and the exposure value EV calculated by the 
exposure calculation of the MPU 20 is too low, the MPU 
20 decreases the floating capacitance at charge/voltage 
conversion time and increases the signal level. The 

10 result is that, when there is movement in the 
photographic target, because the user can set a faster 
shutter speed value, blur of the photographic target 
may be suppressed. Further, because there is no need 
to fully open the lens aperture value AV, it is 

15 possible to realize a desired depth of field of a 
photographic target. 

(3) By using the CCD 14 to change the signal 
amplification gain of the image signal, the output 
value of the image signal output from the CCD 14 

20 appears larger. Therefore, as described in (2) above, 
it is possible to suppress blur when there is movement 
in the photographic target and to realize a desired 
depth of field of a photographic target. 

(4) When, in comparing the effective sensitivity value 
25 SV calculated in step S74 and a prescribed value set by 

the user, the effective sensitivity value SV is greater 
than or equal to the prescribed value, for example as 
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is the case with the starred SV values in Figure 9, a 
warning message is displayed on the LCD monitor 22. 
The result of this is that it is possible to indicate 
to the user that increasing the gain of the variable 
5 gain amplification circuit 16 and raising the signal 
level when the accumulated charge of the CCD 14 is 
small may result in a poor signal-to-noise ratio in the 
captured image. 

10 [0036] 

In the description above, respective setting 
values are input to the MPU 20 from the aperture value 
setting member 25 and the shutter speed value setting 
member 26, however, detection sensors which detect the 
15 respective setting values of the aperture value setting 
member 25 and the shutter speed value setting member 26 
may be provided and the respective detection signals 
from each sensor may also be input to the MPU 20. 

20 [0037] 

Also, in the description above, display of a 
warning message on the LCD monitor 22 is described in 
step S77, however, in addition to the warning message, 
it is also possible to prevent processing for a 
25 continuation of button full-press after the processing 
of Figure 7 is ended and photographic. 
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[0038] 

Further, while setting by the user of a single 
prescribed value from the sensitivity control range 
setting member 27 has been described, two prescribed 
5 values, that is upper and lower limit values, of the 
target control range of the effective sensitivity value 
may also be set. For instance, taking the program med 
line drawing of Figure 8 as an example, the lower limit 
of a linearly controlled effective sensitivity value is 

10 1 and the upper limit is 8. Here, using the 
sensitivity control range setting member 27, the user 
sets the first prescribed value to 8 and the second 
prescribed value to 1, and, when the calculated 
effective sensitivity value SV is outside of the range 

15 1 to 8, the MPU 20 displays a warning. 

[0039] 

The combination of the gain of the variable gain 
amplification circuit 16 set based on the effective 

20 sensitivity value SV, the floating capacity (electric 
charge/voltage converting capacitance) of the CCD 14, 
and the duty of the control signal of the CCD 14 need 
not be as depicted in the table of Figure 9. Not just 
any one of the amplification gain, floating capacitance 

25 and duty may be changed, but a plurality of control 
values may be modified simultaneously. 



- 30 - 



Japanese Patent Laid-Open No. 2002-185848 



[0040] 

While the electronic still camera above has been 
exemplified by a camera allowing the lens aperture 
value and shutter speed value to be changed, the 
5 present invention is not limited to this and it is also 
possible to apply the present invention to cameras with 
fixed lens aperture values and fixed shutter speed 
values . 

10 [0041] 

While the above explanation has been made with 
reference to an electronic still camera, the present 
invention may also be applied to a digital camera which 
outputs moving images or to a movie camera. 

15 

[0042] 

The organizational elements of the scope of the 
patent claims and the organizational elements of the 
embodiment of the present invention have the following 

20 correspondence: the CCD 14 corresponds to the capture 
means, the luminance value detection circuit to the 
luminance value detection means, the shutter speed 
value TV to the exposure time, the lens aperture value 
AV to the aperture value, the luminance value BV to the 

25 luminance value, the effective sensitivity value SV to 
the exposure sensitivity value, the MPU 20 to the 
calculation means, the exposure sensitivity value 
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regulation means and the control means, the MPU 20 and 
LCD monitor 22 to the warning means. 

[0043] 

5 [The Effect of the Invention] 

The present invention, as described in detail 
above, provides the following effects. 

(1) Because the electronic still camera according to 
the invention of claims 1 through 5 executes exposure 

10 calculation corresponding to set exposure time and 
aperture values and a detected luminance value, and 
regulates the exposure sensitivity value of the capture 
means with the result of the exposure calculation, it 
is still possible to execute exposure control even when 

15 the exposure time and aperture value are fixed values. 
The result of this is that it is possible to obtain a 
captured image using both a desired exposure time for 
use with moving photographic targets and a desired 
aperture value for obtaining depth of field of a 

20 photographic target. 

(2) In particular, in the invention described in claim 
4, because a warning is carried out according to 
whether an exposure value is larger or smaller than a 
prescribed value, it is possible to inform a user when 

25 a calculation result deviates from a prescribed range. 
Further, in the invention described in claim 5, because 
a range is set in which exposure sensitivity is 
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controlled, it is, for example, possible to change the 
control range based on an image capture mode. 
(3) With the electronic still camera of the invention 
according to claim 6, exposure calculation is carried 
5 out depending upon set exposure time and aperture value, 
and detected luminance value, and by modifying the 
ratio at which electric charge accumulation time and 
electric charge dissipation time are alternated within 
the exposure interval, it is possible to regulate the 

10 exposure sensitivity value to the result of the 
exposure calculation. The result of this is that 
without changing the exposure time of the capture means, 
the amount of charge accumulated in the capture means 
can be changed and a moving photographic target can be 

15 produced with a desired exposure time. 

[Brief Description of Figures] 

Figure 1 is a block diagram depicting an overview 
20 of an electronic still camera according to an 
embodiment of the present invention. 

Figure 2 explains the signal output unit of the 
CCD 14. 

Figure 3 explains the variable gain amplifying 
25 circuit 16. 

Figure 4 explains the CCD 14. 

Figure 5 depicts the timing of the control signal 
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of the CCD 14 when the exposure time of the CCD 14 is 
controlled at a duty of 50%. 

Figure 6 depicts an example of each pulse waveform 
of the control signal Sig46 when the duty is controlled 
5 to be 50%, 25% and 75%. 

Figure 7 is a flowchart which explains the flow of 
exposure calculation processing carried out by the MPU 
20. 

Figure 8 is a line diagram which exemplifies the 
10 case when a shutter speed value TV of l/125 th of a 
second, which is set by a user, is used. 

Figure 9 is a table showing the relationship 
between the effective sensitivity value SV, the 
amplification gain, the floating capacitance (the 
15 electric charge/voltage converter capacitance) and the 
duty . 

[Figure 1] 

1: Photographic Target Luminance Detection Circuit 
20 2: Aperture 

3: Aperture Value Setting Member 

4: Shutter Speed Value Setting Member 

5: LCD Monitor 

6: LCD Monitor Circuit 
25 7 : Memory Card 

8: Control Unit 

9: Control Target Sensitivity Range Setting Member 
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10: Image Buffer 

11: Signal Processing Circuit 

12: Gain Modification 

5 [Figure 2] 

1: CCD Register 
2: To CDS Circuit 
3: Image Capture CCD 

10 [Figure 3] 

1: From CDS Circuit 

2: Variable Gain Amplification Circuit 
3: To Signal Processing Circuit 

15 [Figure 4] 

1: Photo-Electric Conversion Photodiode (Pixel) 

2: Electric Charge Dissipation Drain Area 

3: Electric Charge Accumulation Unit 

4: Electric Charge Transfer CCD Register 

20 5: Electric Charge Dissipation Gate 

6: Accumulation Shift Gate 

7: Read-out Gate 

[Figure 5] 
25 1: 1/125 s 

[Figure 6] 
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1: 1/125 S 



[Figure 7] 
1: Start 

5 2: Exposure Mode = Variable Sensitivity Mode 

3: Shutter Speed Value TV and Aperture Value AV Read- 
out 

4: Photographic Target Luminance BV Detection 
5: Calculation of SV = TV + AV - BV 
10 6: Setting the Duty of the Shutter Speed 
Corresponding to SV 

7: Electric Charge/Voltage Conversion Capacitance 
Setting 

8: Variable Gain Amplifier Gain Setting 
15 9: SV < Prescribed Value 
10: Warning Message Actions 
11: End 

12: Processing for Other Exposure Modes 



20 [Figure 8] 

1: Aperture Value 

2: Effective Sensitivity (SV) 



[Figure 9] 
25 IT Gain" 

2: Electric Charge / Voltage Conversion Capacitance 
3: Cells labeled ":" have a variable control value 
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for the corresponding item (gain, duty) . 

4: Rows labeled with a ~k mark will elicit a warning. 
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